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(54) PLATE-UKE RECORDING MEDIUM AND PRINTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plate-like information recording 
medium to whose same surface printing can be made with an optical 
reproducing device or an optical recording device. 

SOLUTION: A recording area and an image-recording area are provided on 
the same surface as the recording surface of the plate-like information 
recording medium, and the information such as a disk name, a file name and 
the like is formed (printed) in an image-forming area 100G provided on the 
same surface as the recording area by irradiating a laser beam to the 
image-forming area. The image-forming area 100G can be a pigment, a 
substance which shows visible chemical reaction by the irradiation of the 
laser beam, whatever it may be fused or carbonized, or the like. 
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Abstract 



PROBLEM TO BE SOLVED: To display a label even If it is not directly printed on a surface, Increase 
strength against contamination due to external deposit or the like, and prevent medium weight from 
being biased due to printing by providing a recording and reflection layers on a transparent substrate 
with a group and sequentially stacking a label recording layer and the transparent substrate that are 
decomposed or deteriorated when light is absorbed on the reflection layer. 

SOLUTION: A recording layer for absorbing a laser beam directly or via another layer is provided on a 
transparent substrate 1 with a group and a metal reflection layer is provided on the recording layer 
directly or via another layer, and a label recording layer that is decomposed or is deteriorated at least 
when light is absorbed and a transparent substrate 2 are sequentially stacked on the reflected layer. A 
label recording beam such as laser beams and ultraviolet rays is applied from the side of the transparent 
substrate 2 for causing change in the label recording layer, thus creating a label in the label recording 
layer. Since the label recording layer is protected by the transparent substrate 2, it cannot be affected by 
an external deposit or the like. 
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(54) Title of the Invention: OPTICAL RECORDING MEDIUM 
(57) Summary 
(Solution Means) 

An optical recording layer, absorbing laser light directly on a transparent substrate or by a 
groove or via another layer, provided with a metal reflection layer directly on the 
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recording layer or via another layer, and a label recording layer that is decomposed or 
deteriorated at least when light is absorbed on the reflection layer and a transparent substrate 2 
are provided in a sequentially stacked optical recording medium. 

(Effect) 

A recording medium is obtained free of bias that can be caused by the weight of the 
medium during heavy printing or by contamination from outside, making it possible to display a 
label without printing directly to the surface of an optical recording medium of the single-sided, 
attached recording medium in a DVD-R or the like. 

[figure] 
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label recording light 

substrate 2 

label recording layer 
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reflection layer 

recording layer 
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(Scope of the Patent's Claims) 
(Claim 1) 

An optical recording medium, having a recording layer absorbing laser light directly on 
an opaque substrate 1 having a groove or via another layer, and a metal reflection layer, provided 
directly on the recording layer or via another layer; 

wherein a sequential stacked layer construction is created, comprising a label recording 
layer, decomposed or deteriorated by absorption of light at least on the reflection layer, and an 
opaque substrate 2. 

(Claim 2) 

The optical recording medium described in claim 1, characterized by the fact that the 
substrate 2 has a groove shape, and a different groove shape is created in the substrate 1 and in 
the substrate 2. 

(Claim 3) 
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The optical recording medium described in claim 1, characterized by the fact that the 
substrate 2 does not have the groove shape. 

(0001) 

(Sphere of Technology Belonging to the Invention) 

This invention relates to an optical recording medium that makes it possible to write to 
the inner part of the medium with light such as laser light, without printing directly to the surface 
of the label, in a recording medium of the laminated type. 

(0002) 

(Prior Art) 

Printing to a label is normally performed with an inkjet printer etc., directly to the surface 
of an optical printing medium such as a CD-R or the like, enabling printing on the surface 
thereof, which is provided with a printable layer. Incidentally, when a similar method is used, 
because the printing surface of the label is bare, if this surface is touched by hand or drink or 
another contaminant adheres to it by mistake, this can cause soiling or contamination of the 
printing surface, which is not desirable. In addition, when the printing is concentrated in a certain 
part of the medium, this causes a poor balance of the weight of the medium and this can result in 
errors on the drive during reading at high speeds. A DVD-R of the single-sided recording type is 
essentially created with a structure wherein an organic pigment layer is attached to a 0.6 mm 
substrate, and a medium formed as a film containing a reflection layer is attached to the 0.6 mm 
substrate. Therefore, since only the direct method can be used on the surface of the medium 
during printing of a label of the single-surface recording type of a DVD-R, the above mentioned 
problems remain unresolved and the same is true also about DVD-RAM of the single-sided 
recording type. 

(0003) 

(Problem To Be Solved By This Invention) 

The purpose of the present invention is to provide an optical recording medium enabling 
to display a label without printing directly to the surface of a recording medium of the one-sided 
recording type, attached to a DVD-R or the like, and that is free of bias caused by the medium 
weight during heavy printing and by contamination from outside of adhering matter. 

(0004) 

(Means To Solve Problems) 

The present inventors arrived at a perfection of the present invention as a result of 
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intensive research aimed at a resolution of the problems mentioned above. Specifically, the 
present invention relates to an optical recording medium having at least a recording layer, a 
reflection layer, and a groove recording layer between an opaque substrate 2 and an opaque 
substrate 1 having a groove. 

(0005) 

(Embodiment Mode of the Invention) 

The following is a concrete explanation of the concrete construction of this invention. In 
a preferable construction of the optical recording medium of this invention, a construction 
comprising sequentially stacked layers is created having a recording layer absorbing laser light 
deployed directly or via another layer on an opaque substrate 1 having a groove, as well as a 
metal reflection layer, deployed directly on the recording layer or via another layer, so that the 
light is absorbed at least on the reflection layer, causing decomposition or deterioration of the 
recording layer with an opaque substrate 2. Figure 1 shows a basic cross-sectional view of a 
preferable recording medium of this invention. 

(0006) 

If a label recording layer is not present, a common single-sided recording type of optical 
recording medium is used. However, when the label recording layer is deployed, after the 
medium has been manufactured, a user can create any label by causing changes in the label 
recording layer through irradiation with label recording light such as laser beam with ultraviolet 
rays or the like from the side of the opaque substrate 2. Because the label recording layer is a 
recording layer contained inside the medium, the layer is protected by the opaque substrate and it 
is thus unlikely the influence would be exerted by adhering matter or the like from outside. In the 
unlikely case that this does occur, the surface of the substrate can be wiped off or a 
corresponding measure can be taken. In addition, since essentially no medium weight 
fluctuations will be caused by changes caused in the label recording layer by the light, the 
balance of the medium weight is constant even if recording is concentrated only in a certain part 
of the medium, so that this medium makes problems of the type when a drive is read at a high 
speed unlikely to occur. 

(0007) 

Also, although the substrate 2 can use essentially the same design as the substrate 1, a 
groove is not necessarily required. When necessary, a groove can be created with any design 
ahead of time on the substrate 2, which can be provided with suitable design characteristics. 

(0008) 

For the substrate 1 and substrate 2 can be used for example an acrylic resin, a 
polycarbonate resin, a polyolefin resin or other examples of well known resin substrates can be 
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named. Examples of materials that can be used in the recording layer generally include organic 
pigments and materials, as well as phase changing inorganic materials. Concrete examples of 
organic pigments include porphyrin-based pigments, cyanine-based pigments, azo-based 
pigments, dipyrromethene-based pigments, polymethine-based pigments, naphtoquinone-based 
pigments, and other examples can be named. Concrete examples of phase changing inorganic 
materials include metal alloys having as a principle material Ge, Sb, Te, or metal alloys having 
as a principle material Ag, In, Sb, Te and other examples can be named. 

(0009) 

For the reflection layer can be used gold, silver, aluminum, copper, platinum or a similar 
metal or an alloy containing these metals can be used. In order to improve the recording 
sensitivity and the reflectance as well as the repeating recording characteristics of the layer, it is 
possible to employ between the substrate 1 and the recording layer or between the recording 
layer and the reflection layer a layer comprising ZnZ or Si02, SiN or a similar inorganic 
dielectric layer, or a polymer or the like. 

(0010) 

By selecting the sensitivity to recording light of the material in the label recording layer 
and the contrast after the recording, it is possible to use a developer such as bisphenol, or a 
thermosensitive material (ink) such as a leuco pigment in addition to the organic pigment or 
inorganic phase changing material employed in said recording layer. Moreover, these materials 
can be also used mixed. The most suitable film formation method should be selected depending 
on the material. Concrete examples includes the vacuum vapor deposition method, sputtering 
method, spin-coating method, dip-coating method, spray-coating method, roll-coating method, 
screen printing method and examples of other well known methods can be named. 

(0011) 

Further, it is also possible to employ a layer comprising a metal, an inorganic dielectric, a 
polymer or the like, adjacent to the label recording layer in order to improve the contrast and the 
sensitivity and other characteristics. Furthermore, it is also possible to impart characteristics such 
as multicolor changes by using different types of label recording layers, either directly or via 
respective layers. Also, the present invention is not limited to a layer construction on the side of 
the recording medium, that is to say to the construction comprising a recording layer material 
and reflection layer material on the side of the substrate 1 . 

(0012) 

(Embodiment) 
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Although an embodiment was used for a concrete explanation of the present invention, 
this invention is not limited by this embodiment mode. A film was formed containing an azo dye 
as a recording layer on a surface having a groove on a polycarbonate substrate formed by 
injection molding, with a groove having a spiral shape and a diameter of 120 mm, and with a 
layer thickness of 0.6 mm. A thin silver film was formed with the sputtering method as a 
reflection layer on top of this recording layer. Also, after a label recording layer film was formed 
containing a cyanine pigment and a thermosensitive material on a polycarbonate substrate 
formed with injection molding which did not have a groove with a diameter of 120 mm, with a 
layer thickness of 0.6 mm, an aluminum thin film layer was created in the stacked layer 
construction. 

An optical recording medium was then attached by using an adhesive to these two 
substrates. This made it possible to perform label recording operations with a high contrast 
through irradiation with laser beams having a wavelength of 780 nm focused from the substrate 
on the side of the label recording layer. In addition, after recording was used with the 8-16 
modulation designation in a DVD, recording was conducted only in one half of the label layer. 
When the recording medium was rotated with a linear speed of 35 m/s (corresponding to a speed 
coefficient of 10) and playback was performed with a playback device using a semiconductor 
laser with a wavelength of 653 nm, this made it possible to achieve continuous output of optimal 
signal. 

(0013) 

The present invention makes it possible to display a label without printing directly to the 
surface on an optical recording medium of the single-sided recording type, which can be attached 
to a DVD-R or the like. This enables to obtain a recording medium that is free of bias caused by 
the medium weight or by heavy printing, and that is free of contamination from outside, caused 
by adhering matter or the like. 

(Brief Explanation of Figures) 

(Figure 1) 

A cross-sectional view showing one example of the layer construction in a recording 
layer medium of this invention. 
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(Figure 1) 
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